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Th(, Raman spectra of Pb'llO and tle m:xed crystal systems
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1
where y = O 0.25, 0. 65 0.89 and 1.0 havc. been stud;ed over Lhc

)’I‘aO Where x =0,0.12, 0.40 and 0. 85 and K(Tay'N

tcmpcrature rangc 10-800°K.

Complimemtary far infrared reflectance measuremenls over
the same temperature range have beenp made on PbTiOS using polarized
‘radiation and on some of the mixed crystal systems. The frequencies of

the allowed k ¥ 0 transverse and longitudinal modes weré obtained from a.
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Kramers*Kronig analysis of the reflection spectira and provide a
starting point for the interpretation of the Raman data.

Pb’l’iO3‘ remains tetrdgonal below its Curie tém,peréture at about

- 160°K.  Above 760°K PbTi0 e_xhibits a very weak second order Raman

o3
;" spectrum. Below 7,5QOK a first order_spe’ctr\'lm is superimposed and
increases in strength asAtheAL"emperature is lowere.d’.‘ In the |

. tetragonal phase measureﬁ;enﬁs were ma-del at a i1u1115é1~ of temperéturés ‘.,.m
? between 20~7500K. | The bands obsefyéd ;xt 76‘OOK at about. 70 ‘cmfl, ”
0120 cmky1 180 c1n~1 and 4995 cmh1 show coxlsiael*abie tempcratu.re‘
dependence. These bands shift approx'imatebf 5 cmiﬁl, 4, 5 cm-1

-1 .
7 cm 1 and 3.5 cm ~ for AT = lOOOK respectively to lower frequency

as the temperature is lowered. The lowest frequency mode (7O_cm—1)
is relatively the.softest but £[1cl.20 cm”1 and the 180 (‘;1’1’1—1 modces may
~also appfoach instability and contribﬁte to the temperature dg ¢ndcnce
- of €, However they do not become u'vnstgbile‘to thé poirif of ai].ou?i.ng a
- phase transition.

Thé (NélX :K

)Tal,_ system cxhibits a second order Raman spectrum

1-x 3

~which for T > T, and for x < 0.7 has the same general features as observed

-

-+ in K'l‘a03. Below TC and for x » 0.7 (where the structure is no longer cubic)
“afirst order spectrum is superimposed and there is good agreement between
" the zone center inf rared and Raman frequencies. The second order spectra

for each composition have been interpreted in terms of phonchs at the edge

of a psucdo-Brilloin zone.



The K'(Tay :Nbl_y)O 388 tem displays a considerably more complex

Raman spectrum.  For the K(Ta 2) O mixed crystal the Raman

0.‘89 O 11

At +125°K and + 80°K phase changes

spectrum is similar to KTaOS.

occur and first order bands appéar. Fory =0.65, 0,25 and 0 the cubic,

{etragonal, orthorhombic and rhombohedral phase transitions have been

observed. Marked hysteresis effects in the appearance and disappearance
of bands take place at these transitions.

. KNDbO,, exhibits a spectrum whose temperature dependence is similar

3 .

to that observed.through the same. phéses in BaTiOS. The first order

lines observed in the ferroelectric phases show frequency shifts with

“composition and temperature and may also be related to the unstable

modes above T .
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